Protein kinase A dependent signalling mediates anti-apoptotic effects of the atrial natriuretic peptide in ischemic livers.
Preconditioning of livers with atrial natriuretic peptide (ANP) attenuates ischemia-reperfusion injury (IRI) via the particulate guanylate cyclase. Recently, we have shown that ANP affects the p38 MAPK signalling cascade in the liver. Thus, aim of the present study was to elucidate the role of cGMP- and p38 MAPK-dependent signalling pathways in ANP-mediated anti-apoptotic effects. Rat livers were perfused with KH-buffer with or without ANP, 8-Br-cGMP (+/-kinase inhibitors) and kept in UW solution (4 degrees C, 24h). Caspase-3-like activity was measured by a fluorometric assay. Expression of cGMP-dependent protein kinases (PKG) in liver tissue was determined by RT-PCR, BAD phosphorylation by Western blot, and cAMP-dependent protein kinase (protein kinase A, PKA) activity by in vitro phosphorylation. Compared to control organs, ANP-preconditioning reduced post-ischemic caspase-3-like activity. Neither perfusion with a p38 MAPK inhibitor nor with a PKG inhibitor abolished the ANP-mediated anti-apoptotic action. The two PKG isoforms were demonstrated not to be expressed in the liver. In contrast, liver perfusion with a selective PKA inhibitor abrogated the anti-apoptotic effect of ANP. Phosphorylation of pro-apoptotic BAD by ANP-activated PKA might inhibit liver cell apoptosis. ANP mediates its anti-apoptotic action during ischemic injury via a crosstalk with the PKA pathway.